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(54) Printer maintenance scheme for a network centric printing system 



(57) Supporting printer maintenance in a network 
environment having a server, at least one network de- 
vice and a printer, the server containing a plurality of 
printer configuration files, wlierein the printer mainte- 
nance is supported by accessing one of the printer con- 
figuration files which corresponds to the printer, the con- 
figuration file including a plurality of printer maintenance 
function names and a plurality of printer maintenance 
commands corresponding to the printer maintenance 



function names, generating an HTML-based page cor- 
responding to the printer, the HTML-based page con- 
taining each of the printer maintenance function names 
from the accessed printer configuration file, and sending 
the HTML-based page to the network device, wherein, 
upon selection in the network device of one of the printer 
maintenance function names in the HTML-based page, 
the server sends to the printer the printer maintenance 
command which corresponds to the selected printer 
maintenance function name. 
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work". These applications describe a digital cable net- 
worl< which provides the ability of a server in the CHE 
to prepare and send print data from the CHE to the STB 
of the home user for printing on a printer which is con- 
nected to the STB. For example, the print data prepared 
at the CHE may represent a weelcly subscription to spe- 
cific information of interest to the home user wherein the 
CHE collects the infonnation from a third party, such as 
a web site on the internet, and then prepares a print job 
' 10 containing print data by using a printer driver located in 

[0002] U.S. Patent Application No. 09/357,431 , enti- the CHE. The utilized printer driver corresponds to the 
tied "Software Architecture for Cable Television Home type of printer located in the network user's home. In the 
Printing", and U.S. Patent Application No. 09/357,433, alternative, the print data may represent Information 
entitled "Internet-Based Push Printing Over Cable Net- from a third party, such as an advertisement from a 
wori<", are each incorporated herein by reference. is store, in which the print job is initiated by the third party, 

[0003] In atypical network-based system, the network prepared by the CHE using the appropriate printer driv- 
is comprised of at least one server and several comput- er, and sent to the home networi< user's printer for print- 
ing devices, such as personal computers and wori<sta- ing. 

tions, through which network users access and utilize [0006] It can be appreciated that frequent use of the 
the network servers. In such a system, the network user 20 network user's printer may result in degradation of the 
typteally has a printer driver located locally within the print quality of the printer if printer maintenance is not 
personal computer or workstation that Is used by the perfomned to retum the printer to a good printing condi- 
network user. In this manner, when the network user de- tion. Typical maintenance of a printer, such as an ink jet 
sires to print an image or infonmation from an applica- printer, includes cleaning of the print heads, the printing 
tion, such as a network browser or a word-processing ss of a test page to test the print quality condition, the per- 
application. the related data is transfomried through the formance of a nozzle check to ensure that the nozzles 
printer driver in the networi^ user's computer into print are performing conrectly, and a cleaning of the rollers, 
data for printing on the desired printer, regardless of In a conventional network environment in which the net- 
whether the desired printer is located as a peripheral of work user accesses the network server via a personal 
the networi< user's computer or is a networi< printer. 30 computer, the network user can access the printer main- 
[0004] Recently, the implementation of network cen- tenance commands supported by the printer driver for 
trie environments has increased, in which a network the network user's printer through a graphic user inter- 
server is accessed and utilized by a plurality of network face supported by the printer driver. For example, the 
users through a simple network device at the location of network user may use a pointing device, such as a 
each network user. For example, a digital cable network 35 mouse, to click on an icon corresponding to the printer, 
provides not only digital cable television services to a whereupon the printer driver supports the display of a 
home user having a set-top box (STB), but also provides printer maintenance window in which the networic user 
other services to the network user through the STB, can select one of several commands corresponding to 
such as internet access. In such an environment, the each of the available printer maintenance functions. 
STB is connected to the television of the networi< user 40 [0007] In a network centric environment, such as a 
and is also connected to a cable head end (CHE) of the digital cable networi<, the network device utilized by the 
digital cable network. The CHE is used to combine dig- network user, such as a set-top box (STB), typically has 
ital cable television services, internet access services limited hardware resources available to support execu- 
and other third-party services for distribution from a tion of significant, complex software programs. For ex- 
server of the CHE to the STBs of the networi< users who 45 ample, an STB has a limited amount of memory availa- 
subscrlbe to the digital cable network. In this manner, a ble that Is less than the amount typically found in a per- 
home network user can access and utilize data image sonal computer. Accordingly, an STB Is unable to load 
files from the server at the cable head end and also may and execute a conventional printer driver having graphic 
access and utilize files from various locations on the in- user interface capabilities. This presents a problem in 
ternet via a browser in the STB. so network centric environments that support printing serv- 

[0005] It is desirable for a home user of a digital cable ices. For example, In a digital cable network system, an 
network to have the capability to print Images to a printer appropriate printer driver for each network user's printer 
located within the home of the home user and connected on the networi< is located in the server of the CHE of the 
to the STB of the home user. Such printing systems are digital cable network. As discussed above, the printer 
described in U.S. Application No. 09/357,431, entitled ss driver is utilized by the CHE to generate a print job, either 
"Software Architecture for Cable Television Home Print- at the request of the network user or of a third party, and 
ing", and U.S. Patent Application No. 09/357,433. enti- to send the print job down to the set-top box of the net- 
tled "Inlemet-Based Push Printing Over Cable Net- work user for printing on the printer connected to the 



Description- 

[0001 ] The Invention concerns a network centric print- 
ing system In which printer maintenance functions are 
accessed over the networi^ from a printer configuration s 
file. Specifically, the Invention accesses a printer con- 
figuration file and then builds an HTML page which dis- 
plays available maintenance functions from the printer 
conf iouration file for selection and use by a network us- 
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set-top box. Accordingly, printers residing on the digital 
cable network need to be managed both by the network 
administrator at the cable head end and by each con^e- 
sponding network user at the location of the printer. 
[0008] Unfortunately, the printer drivers for ail of the 
possible types of printers supported by the digital cable 
network tend to vary greatly in size, functionality and for- 
mat. Therefore, the use of a common software program 
in the CHE server to provide a graphic user interface for 
all printer drivers to network users, including network ad- 
ministrators, would be very complex and cumbersome. 
[0009] Therefore, a printing system Is desired for net- 
work centric environments In which a common printer 
maintenance scheme is utilized for allowing both the 
network administrator and the printer owners to access 
printer maintenance functions for maintaining the printer 
of each network user in a good printing condition, where- 
in the scheme is general enough to support many differ- 
ent types of printers. It is also desirable that the common 
printer maintenance scheme should not have to be mod- 
ified every time a new type of printer is added to the 
digital cable network. In addition, the scheme should be 
easy to use by a network user via a networic device hav- 
ing limited resources, such as a set-top box. 
[0010] The present Invention addresses the foregoing 
problems by providing a printer maintenance scheme 
for use in a network centric environment, wherein a net- 
woric user accesses a web page from a server that dis- 
plays printer maintenance command names and de- 
scriptions for the desired printer, which are obtained 
from a printer configuration file con'esponding to the de- 
sired printer. When the network user selects one of the 
printer maintenance functions from the web page, the 
corresponding maintenance command Is sent from the 
server to the network user's set-top box and then to the 
printer attached to the set-top box in order to Initiate the 
desired printer maintenance function in the printer. Ac- 
cordingly, a generalized printer maintenance scheme is 
provided for supporting any type of printer connected to 
the network centric system, wherein the printer mainte- 
nance scheme can be accessed by either a network us- 
er or a network administrator, and wherein the printer 
maintenance function descriptions and commands are 
accessed directly from an extended printer configura- 
tion file located in the server of the network centric sys- 
tem. 

[0011] Accordingly, one aspect of the invention con- 
cerns printer maintenance support In a networic environ- 
ment having a server, a network device and a printer, 
the server containing a plurality of printer configuration 
files. The printer maintenance is supported by access- 
ing one of the printer configuration files which corre- 
sponds to the printer, the configuration file including a 
plurality of printer maintenance function names and a 
plurality of printer maintenance commands correspond- 
ing to the printer maintenance function names, gener- 
ating an HTML-based page con'esponding to the printer, 
the HTML-based page containing each of the printer 



maintenance function names from the accessed printer 
configuration file, and sending the HTML-based page to 
the network device. Upon selection In the networic de- 
vice of one of the printer maintenance function names 

5 in the HTML-based page, the server sends to the printer 
the printer maintenance command which corresponds 
to the selected printer maintenance function name. 
[0012] Preferably, the invention is implemented in the 
server in the network environment, and the step of ae- 
ro cessing one of the printer configuration files is per- 
fonned in response to a request from a network device 
of a network user, and the HTML-based page Is sent to 
the networi( device of the requesting network user. In 
addition, the printer configuration file preferably has a 

IS standardized data format. Furthemriore, the HTML- 
based page preferably is generated by using an Inter- 
face module in the server, which is preferably a common 
gateway interface (CGI) module. Preferably, the Inven- 
tion is practiced in a server of a digital cable network 

20 system. Accordingly, the network device is a set-top box 
and the HTML-based page is sent to the set-top box of 
a requesting network user and displayed on a television 
attached to the set-top box. Also preferably, the stand- 
ardized datafomnat is an extended version of an existing 

25 printer configuration file fomiat standard. 

[0013] By virtue of the foregoing, a generalized, com- 
mon printer maintenance scheme provides a common 
graphic interface to a networic user, such as a network 
administrator or a home network user, for accessing 

30 printer maintenance functions of a particular printer in 
the network centric environment. This common printer 
maintenance scheme is made possible by standardized 
extensions to printer configuration files which are pro- 
vided by the manufacturer of each printer. Accordingly, 

35 a networic user can access the printer maintenance 
functions of a printer via a network device of limited ca- 
pabilities, such as an STB. In addition, the printer main- 
tenance scheme does not need to be modified every 
time a new type of printer is incorporated Into the net- 

40 work centric environment because the corresponding 
printer maintenance functions of the new printer are 
supported in the printer's corresponding configuration 
file. 

[0014] According to another aspect, the invention 
45 concerns the support of printer maintenance in a net- 
work environment having a server, a plurality of network 
devk:es, and a printer connected to one of the plurality 
of networic devices, the server containing a plurality of 
printer configuration files. The printer maintenance sup- 
50 port Includes receiving a printer maintenance request 
from one of the network devices, the printer mainte- 
nance request containing a reference to the printer, and 
accessing one of the printer configuration files which 
corresponds to the printer, the printer configuration files 
55 having a standardized data fonnat and including a plu- 
rality of printer maintenance function data sets each of 
which Includes a printer maintenance function name, a 
printer maintenance function description, a printer main- 
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tenance function resource and a printer maintenance 
function command parameter. The printer maintenance 
support further includes generating, by use of an inter- 
face module in the server, an IHTML-based page corre- 
sponding to the printer, the HTML-based page contain- 
ing for each printer maintenance function data set the 
corresponding printer maintenance function name, the 
printer maintenance function description, the printer 
maintenance function resource and the printer mainte- 
nance function command parameter, and sending the 
HTIVIL-based page to the network device that sent the 
printer maintenance request. Upon selection by the net- 
work device of one of the printer maintenance function 
names in the IHTML-based page, the server sends to 
the printer a printer maintenance function command 
whk:h is derived from the printer maintenance function 
command parameter corresponding to the selected 
printer maintenance function name. 
[0015] Preferably, the invention is practiced in a serv- 
er of a digital cable network system. Accordingly, the 
network device is a set-top box and the HTML-based 
page is sent to the set-top box of a requesting network 
user and displayed on a television attached to the set- 
top box. Also preferably, the standardized data format 
is an extended version of an existing printer configura- 
tion file fomiat standard. 

[001 6] By virtue of the foregoing, a generalized, com- 
mon printer maintenance scheme provides a common 
graphic interface to a network user, such as a network 
administrator or a home network user, for accessing 
printer maintenance functions of a particular printer in 
the network centric environment. This common printer 
maintenance scheme is made possible by standardized 
extensions to printer configuration files which are pro- 
vided by the manufacturer of each printer. Accordingly, 
a network user can access the printer maintenance 
functions of a printer via a network device of limited ca- 
pabilities, such as an STB. In addition, the printer main- 
tenance scheme does not need to be modified every 
time a new type of printer is incorporated into the net- 
wori< centric environment because the conesponding 
printer maintenance functions of the new printer are 
supported in the printer's conresponding configuration 
file. 

[0017] This brief summary has been provided so that 
the nature of the invention may be understood quickly. 
A more complete understanding of the invention can be 
obtained by reference to the following detailed descrip- 
tion of an embodiment which is described by way of ex- 
ample only with reference to the attached drawings in 
which: 

Figure 1 is a representation of a cable broadband 
network in which an embodiment of the present in- 
vention may be practiced. 
Figure 2 is a representation of a printing architec- 
ture according in which the embodiment of the 
present invention may be practiced. 



»9135A2 6 

Figure 3 illustrates representative software archi- 
tecture of a set top box according to one embodi- 
ment of the present invention. 
Figure 4 shows the overall data flow of a print job 
5 from a client module through to its final delivery to 
a printer according to one embodiment of the 
present invention. 

Figure 5 is a flow charf for describing the overall da- 
ta flow of a print job from a client module through to 
10 its final delivery to a printer according to one em- 
bodiment of the present invention. 
Figures 6A, 6B and 6C illustrate general arrange- 
ments for unteast (point-to-point) printing and mul- 
ticast (one-to-many) printing according to one em- 
's bodiment of the present invention. 

Figures 7A and 7B are flow charts showing respec- 
tive processing by the cable head end and by the 
set top box in response to a print Job according to 
one embodiment of the present invention. 
20 Figure 8 illustrates the relationship of the confirma- 
tion client created in the set top box and the confir- 
mation server created in the cable head end accord- 
ing to one embodiment of the present invention. 
Figure 9 is a flow chart for describing a remote plug- 
25 and-play feature for supporting one embodiment of 
the present invention. 

Figure 1 0 is a block diagram for explaining the print- 
er maintenance scheme according to one embodi- 
ment of the present invention. 
30 Figure 11 is a block diagram for explaining a printer 
configuration file according to one embodiment of 
the present invention. 

Figures 1 2 and 1 3 are views for explaining the web 
pages for supporting the printer maintenance 
35 scheme according to one embodiment of the 
present invention. 

Figure 14 is a flow chart for describing the printer 
maintenance scheme according to one embodi- 
ment of the present invention. 

40 

[0018] The present invention relates to a common 
printer maintenance scheme for access and utilization 
by users of a broadband network in order to support 
printer maintenance of printers in the broadband net- 
45 work, it should be noted that the present invention can 
be implemented in any general broadband network 
which supports network centrk: printing services. Exam- 
ples of such broadband networks include, but are not 
limited to, digital cable networi<s, DSL networics, wire- 
so less digital networks, satellite-based networics and the 
like. A digital cable network is used herein for purposes 
of explaining the embodiment of the present invention, 
although it can be appreciated that the present invention 
may be practiced in any one of the foregoing broadband 
55 networks, as well as other types of broadband networks. 
[0019] Figure 1 illustrates a regional broadband digital 
cable network connected to the internet and utilizing the 
present invention. The networic Is capable of delivering 
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analog and digital broadcasts, secure analog and digital 
broadcasts, analog and digital pay-per-view, analog and 
digital impulse pay-per-view, digital near video on de- 
mand, one-way real-time datagram (broadcast IP data 
pacl<ets), and two-way real-time datagram (addressed 
IP data packets). 

[0020] As shown in Figure 1 . the above-listed services 
may be delivered from service infrastructure 1 located 
at the cable head-end, the infrastructure including val- 
ue-added service provider systems 2 and networtc con- 
trot systems 3. Value-added service provider systems 2 
Include digital satellite distribution systems, applications 
executing on cable servers (such as special-purpose 
applications like subscriber service application, content 
gather applications, etc.), digital media servers output- 
ting MPEG-2 datastreams, and an application data car- 
ousel defined by the DSf^-CC specification. Network 
control systems 2, consisting of the Broadcast Control 
Suite and the PowerKey Control Suite, provide manage- 
ment and control for the services supported by the 
broadband network. 

[0021] Alternatively, 8ervk:es may be delivered from 
World Wide Web (WWW) 4 through Internet proxy 5, for 
example, from remote merchants like merchant 8. Ex- 
amples of merchants include banking, retailing, utilities, 
and the like. 

[0022] In either case, the services are delivered to Ca- 
ble Head End (CHE) 6, which serves as an interface be- 
tween the service providers and the rest of the broad- 
band network. 

[0023] In particular, CHE 6, which is responsible for 
providing services to 500,000 to 1 ,000,000 homes, is 
connected via fiber optic cabling to hubs 7, which are 
connected to CHE 6 or other hubs 7. Each hub 7 is, in 
turn, connected to at least one node 9, also using fiber 
optic cabling. Coaxial cable is then used to connect each 
node to Set Top Boxes 1 0 (STB's) of 500 to 2000 homes. 
Finally, each STB 1 0 is connected to television 1 1 , print- 
er 12 or both. Accordingly, services are delivered from 
a service provider to CHE 6, to one or more hubs 7, to 
node 9, to STB 10 and to television 11 or printer 12. A 
user of STB 1 0 may utilize a remote control or other type 
of pointing device to interface with the services offered 
via STB 1 0 and displayed on television 11 . 
[0024] It should be noted that, by virtue of the forego- 
ing arrangement, servtoe Infrastructure 1 may be distrib- 
uted among CHE 6, hubs 7, or other facilities. 
[0025] Figure 2 Illustrates several relevant compo- 
nents of sen/ice infrastructure 1, CHE 6, and STB 10, 
as well as relevant internet components of remote client 
modules connected to CHE 6 via internet proxy 5. In par- 
ticular, three representative client modules 14 are illus- 
trated (although many more are contemplated in an ac- 
tual implementation), each client module 14 being locat- 
ed remotely of CHE 6 and connected to CHE 6 over the 
internet via internet proxy 5. Client modules 14 may be 
executing on servers operated by a bank, a newspaper, 
or other entity from which a user may desire print data. 
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Of course, more than three client modules 14 may be 
connected to the architecture shown in Figure 2. 
[0026] Each client module 1 4 Includes client applica- 
tion 15, a Cable Printing Services Infrastmcture (CPSI) 

5 client 16, and Internet Printing Protocol (IPP) client 17. 
Each client application 15 is preferably specific to serv- 
ices being perfomried at the client module, such as bank- 
ing services, newspaper services, and the like. Other 
client-specific applications may also be executed at the 

10 client modules, such as applications that generate data 
or access databases for printout. Client application 15 
communteates with CPSI client 16 using an application 
programming interface (API). 

[0027] CPSI client 1 6 delivers print data receivedfrom 

15 client application 1 5 to CHE 6 throu gh I PP client 17. Cor- 
respondingly, CHE 6 is provided with IPP server 19 to 
receive the print data. It should be noted that the print 
data travels over all three of IPP, HTTP, andTCP/IP pro- 
tocols between respective ones of IPP clients 17 and 

20 IPP server 19. 

[0028] Although Figure 2 is illustrated with an IPP cli- 
ent/server communication between client modules 14 
and CHE 6, other communication protocols, or layers of 
protocols, may also be used. For example, to facilitate 

25 printing that is secure, an SSL (secure socket layer) pro- 
tocol may be utilized. In such an arrangement, a protocol 
stack is used, consisting of IPP client 1 7 over HTTP over 
SSL over TCP/I P. A complementary arrangement is pro- 
vided at CHE 6. Similarly, other protocols may be used, 

30 and multiple protocols can be used in parallel or in 
stacked arrangements. 

[0029] Whatever client/server arrangement is used, 
the client and servers communicate over a CPSI trans- 
port layer that facilitates communication from CPSI cli- 

35 ent 16. In general, data Is pushed in one direction from 
CPSI client, with little or no data (other than acknowl- 
edgments and the like) returning in the other direction 
toward CPSI client 16. The actual CPSI transport may 
use TCP/IP, SMTP, or the like. The sessions may bese- 

40 cure. The CPSI transport layer is configured to hide any 
differences In the actual transport from CPSI client 16, 
so that the actual transport is transparent from the view- 
point of CPSI client 16, thereby making CPSI client 16 
transport-independent. 

45 [0030] CHE 6 includes CPSI server 37, which is com- 
plementary in software structure to CPSI client 16. and 
acts to receive data transmitted from CPSI client 16. 
CHE 6 further includes spooler 20, which assigns print 
data received from IPP server 19 and CPSI server 37 

50 to a logical printer corresponding logically to a printer 
12, and queues print data for a physical device corre- 
sponding to the logical printer. CPSI spooler 20 assigns 
print data to a logical printer by retrieving a profile from 
preferences directory 21 which corresponds to a user 

55 ID or other address information received with the print 
data. 

[0031] Besides address infonnation, preference di- 
rectory 21 also stores other Infonnation relating to sub- 
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scriber preferences. Such Information is set initially by 
tlie subscriber, during a registration process, and may 
thereafter be modified as desired. One such preference 
is a blocking feature, whereby a subscriber can block 
printing jobs that are received from particular mer- 
chants, or can accept print jobs only if they are received 
from particular merchants. Another such preference in- 
volves selection and configuration of an automatic data/ 
information delivery service. According to this delivery 
service, and based on subscriber preferences, CHE 6 
periodically executes a data gathering application (like 
application 22) that gathers Information from internet 
sources (such as news, coupons, theater schedules and 
the like), packages the infomnation Into a print job, and 
sends the print Job to the subscriber's set top box. 
[0032] CPSI spooler 20 Is also connected to cable- 
specific applications such as application 22 through CP- 
SI server 37, IPP server 19, iPP client 18, and CPSI cli- 
ent 23. CPSI client 23 is similar to CPSI client 1 6. More- 
over, application 22 is similar to client application 15, in 
that it provides an application executed to perfonn serv- 
ices specific to a client (here, the cable head end) and 
can deliver print data to CPSI spooler 20. 
[0033] I PP client 24 is connected to CPSI spooler 20 
via CPSI client 38 to allow CIHE 6 to communk^ate with 
each STB 10. CPSI client 38 is similar to CPSI clients 
1 6 and 23, and again provides for a complementary soft- 
ware architecture and data communications with a CPSI 
server at the set top box. In this regard, only two of many 
thousands of STB's are illustrated. Each STB 10 in- 
cludes IPP sender 25 for connection to IPP client 24. It 
should be noted that, to deliver data from CHE 6 to STB 
1 0, a server is established in STB 1 0 and a correspond- 
ing client is established in CHE 6. In such a case, a pre- 
ferred transport protocol is again the CPSI transport lay- 
er, which Is usable regardless of the particular underly- 
ing transport (TCP/IP, SMTP, QPSK, DOCSYS, broad- 
band through IP gateway, etc.). 
[0034] Although Figure2 Illustrates an IPP client/serv- 
er communication between CHE 6 and STB 10, other 
protocols may also be used. For example, in a situation 
where the resources available in STB 10 are already 
strained, it Is possible to use SMTP and POP mail pro- 
tocols to deliver print jobs from CHE 6 to STB 10. Ad- 
vantages of such an an'angement include the fact that 
many conventional STB's already include mail proto- 
cols, thereby avoiding a further increase in STB re- 
source usage, firewalls that might exist In CHE 6 will al- 
low mail to go through, multiple mailboxes can be de- 
fined in each household, and mail clients (at the client 
modules) can easily be configured to support print jobs. 
In the latter situation, CHE 6 and corresponding client 
modules 14 are also configured for communication via 
a mail protocol client/server relation, such as an SMTP 
client/server. Similarly, other protocols can be used be- 
tween CHE 6 and respective STB 1 0's, and multiple pro- 
tocols can be used in parallel or in stacked arrange- 
ments. 



[0035] STB 10 includes CPSI server 39. and further 
Includes CPSI spooler 26, which controls a single queue 
for a single logical printer corresponding to printer 12. 
Othenwise, CPSI spooler 26 Is nearty identical to CPSI 

5 spooler 20, as are CPSI server 39 and CPS! server 37. 
The limited functionalities of CPSI spooler 26 and CPSI 
server 39 are advantageous because STB 10 Is likely 
to have limited computing resources. STB 10 also in- 
cludes STB client application 27, which communicates 

10 to CPSI spooler 26 through CPSI client 29, using a sub- 
set of the API used by client application 1 5. This config- 
uration allows an STB user to initiate local print jobs. 
[0036] Figure 3 illustrates representative software ar- 
chitecture of set top box 10. In general, this software 

15 architecture, together with the hardware architecture of 
the set top box, supports the reception of analog and 
digital services. In the case of analog services, STB 10 
tunes to an analog channel, extracts the NTSC video 
signal, and drives the local television receiver. In the 

20 case of digital services, STB 1 0 tunes to the appropriate 
digital channel, extracts MPEG-2 video packets, de- 
crypts, decompresses and routes the resulting video to 
an NTSC driver, so as to obtain an NTSC signal to drive 
the local television receiver. In addition, private data is 

25 received over the digital channel. Print Jobs can be de- 
livered to STB 1 0 over a digital channel of digital serv- 
ices, or over private data channel, and is delivered using 
the CPSI transport. STB 10 reconstructs the packets 
from the CPSI transport, and routes the data to the ad- 

30 dressee, here, IPP server 25. 

[0037] Through the software architecture illustrated in 
Figure 3, STB 1 0 hosts various applications that present 
to the home user functionality offered by various cable 
services. Typical applications are a navigator, an inter- 

35 active program guide, electronic mail and a web brows- 
er. Most of these applications are client/server imple- 
mentations, where STB 1 0 hosts the client software, and 
CHE 6 hosts the server software. Communication be- 
tween client and server over the cable network is f aclli- 

40 tated by an operating system executed on STB 1 0, and 
is performed through published API's. Depending on the 
hardware platform and the operating system, those ap- 
plications may be resident at STB 10, or can be down- 
loaded from servers situated at CHE 6 for execution at 

45 STB 10. 

[0038] Thus, as shown in Figure 3, software architec- 
ture and STB 1 0 includes an Interface 31 to hardware, 
an operating system 32, an HTML engine 34, resident 
applications 35, and other applications 36. The operat- 
ic ing system 32 Is usually vendor-specific for the STB, and 
may include operating systems such as PTV, WinCE, 
MlcroWare or OpenTV, HTML engine 34 provides a 
group of independent handlers that can be plugged to- 
gether in conformity to known plug-in specifications so 
55 as to provide ability to handle different types of media 
such as HTML, GIF, MPEG, HTTP, Java script, etc. The 
HTML engine 34 is used to allow STB 10 to render 
hfTML documents to a windows manager for display on 
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the local television receiver. HTML documents may be 
retrieved from local cache, from In-band and out-of- 
band broadcast carrousels, VBI streams, HTTP proxy 
servers located at CHE 6, or remote HTTP servers ac- 
cessed by the STB user over the internet. In the latter 
case, documents retrieved from external web servers 
are filtered by a proxy according to predefined filtering 
criteria (such as surf watch), which also may convert re- 
quested documents into formats supported by the 
HTML engine 34. 

[0039] Resident applications 35 include such applica- 
tions as the aforementioned navigator, interactive pro- 
gram guide, and the like. Applications 35 and 36 include 
a 'web browser, an e-mail program, and print driver 33 
for attached printer 1 2, as well as other applications. As 
described above, STB 10 has limited hardware resourc- 
es compared to a typical personal computer or network 
wori^statlon. Accordingly, the above-mentioned applica- 
tions are limited in nature. Of particular importance, 
printer driver 33 is a stripped-down version of a conven- 
tional printer driver and therefore has limited capabili- 
ties. Printer driver 33 is used primarily to send print data 
and commands to printer 12. Accordingly, printer driver 
33 has a limited ability, if any, to support a graphic user 
Interface to allow a user of STB 1 0 to interact with printer 
driver 33. For example, unlike a user of a typbal per- 
sonal computer, a user of STB 1 0 is generally unable to 
access a graphic user interface supported by printer 
driver 33 in order to perfomn maintenance commands to 
maintain printer 12 in a good printing condition. Printer 
driver 33 may be provided to STB 1 0 by an external me- 
dium, such as a floppy disk or a CD-ROM, or through 
the browser application from applications 36. In the al- 
ternative, printer driver 33 may be provided to STB 1 0 
from CHE 6 via a plug-and-play mechanism, as de- 
scribed in more detail below. Applications 35 and 36 also 
include the aforementioned applications from Figure 2, 
namely IPP server 25, CPSI spooler 26, CPSI client 29, 
and STB client applications 27, 
[0040] Because of limited resources available within 
STB 1 0, print data destined for printer 1 2 is not fonvard- 
ed to STB 1 0 in a high level device-Independent print 
language (such as a page description language like 
PCL5, PDF, PostScript or the like) for rasterization at 
STB 10. Such an arrangement, which requires STB 10 
to rasterize print data based on a higher level printer 
language would often overwhelm the availability of re- 
sources at STB 10. Accordingly, and because a high 
speed data communteation link exists between CHE 6 
and STB 10, rasterization is performed at CHE 6, and 
rasterized data is sent from CHE 6 to STB 1 0 for printout 
by printer 12. This section describes a preferred imple- 
mentation for achieving this effect. 
[0041] Figure 4 shows the overall data flow of a print 
job from client module 14 such as a remote merchant 
or a client application executing at CHE 6, through to its 
final delivery to printer 12 at the home of the STB user. 
As shown in Figure 4, client application 15 executing in 



client module 1 4 generates a print job addressed to one 
or more printers at one or more STBs. The print job is 
generated in a high level page description language 
(PDL) such as PostScript, PDF, HTML, or the like. High 

5 level printer languages such as these PDLs are pre- 
ferred, since they are printer independent, thereby free- 
ing the client application from a need for any knowledge 
of the configuration of the destination printer 12. The 
print job in PDL format is delivered over the aforemen- 

10 troned CPSI client 16 from the client module 14 out 
through to CHE 6 where it is eventually accepted by CP- 
SI spooler 20. At CPSI spooler 20, the print job is ras- 
terized based on knowledge of the configuration and 
type of destination printer 12, which in tum is obtained 

15 by CPSI spooler from preferences directory 21 based 
on the destination printer address provided by the client 
module. The rasterized print job is delivered over the 
aforementioned client/server relationship between CHE 
6 and STB 10, where the rasterized print job is eventu- 

20 ally accepted by CPSI spooler26 at STB 10. From there, 
the rasterized print job is delivered to target printer 12 
for printout thereby. 

[0042] Figure 5 is a flow chart which illustrates this 
process In further detail. The process steps shown in 

25 Figure 5 are stored on a computer readable medium 
such as an unshown memory at CHE 6 (for those steps 
perfomned by cable head end 6) or an unshown memory 
at STB 10 (for those process steps executed by set top 
box 1 0). Briefly, according to the process steps shown 

30 in Figure 5, to print a print job received by a cable head 
end on a printer connected to a set top box that com- 
municates with the cable head end over a high speed 
data communication network, the print job is received 
by the cable head end in a high level printer description 

35 language addressed to one or more such printers. 
Based on the address, the cable head end obtains a 
software driver for the printer, the software driver corre- 
sponding to configuration and type of the addressed 
printer. A logical printer is created in the cable head end 

^0 (if a logical printer does not already exist), the logical 
printer con'esponding to the software driver, and the log- 
ical printer is executed so as to rasterize the high level 
printer description language print job into a rasterized 
bit map image format. The rasterized bit map image for- 

45 mat is transmitted over the high speed data communi- 
cation network to the set top box addressed in the print 
job. At the set top box, the set top box creates a logical 
printer corresponding to its locally connected printer (if 
a logical printer does not already exist), with the logical 

so printer accepting as its input the rasterized bit map im- 
age data. The rasterized bit map image data is sent to 
the set top box's logical printer, which in tum routes the 
print job to the locally connected printer 
[0043] In more detail, Figure 5 shows steps S501 

55 through S515 that are perfomned at CHE 6, and steps 
S516 through S520 that are perfomned at STB 10. In 
step S501 , cable head end 6 receives a print job from a 
client application. The print job is preferably in a high 
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level printer description language (PDL) which is printer 
independent. In addition, the print Job includes one or 
more addresses identifying the destination or destina- 
tions for the print job. The addresses may be in any con- 
venient format agreed to mutually between cable head 
end 6 and the client applications. 
[0044] (t is envisioned that the print jobs received by 
cable head end 6 are print jobs from merchants located 
remotely and connected to cable head end 6 via the in- 
ternet. Examples of merchants and corresponding print 
jobs include a bank that prints out bank statements di- 
rectly Into a customer's home, utility companies that 
print out utility bills directly at a consumer's home, ad- 
vertisers that printout advertisements and/or coupons 
directly at a consumer's home, newsietter/news clipping 
services that print out periodicals directly In a reader's 
home, and the like. It is also possible for the print job to 
be delivered from a client application executing at cable 
head end 6, for example, a client application 22 that gen- 
erates a monthly cable guide for printout in a viewer's 
home, a news retrieval service which, based on auto- 
matic searches perfonmed in accordance with user pref- 
erences over the internet, obtains news from a variety 
of internet sources, collates such news, and prints news 
out directly In a news reader's home, and the like. Mul- 
tiple other arrangements are easily envisioned. What is 
preferable In the context of the invention, however, is 
that the print job is received by CPSI spooler 20 in cable 
head end 6 in a printer-independent fonnat such as the 
aforementioned printer description languages. 
[0045] in step S502, and based on the printer ad- 
dresses received with the print job, CHE 6 accesses 
preferences directory 21 so as to retrieve user profiles 
for the users corresponding to the printers to which the 
print job is ultimately destined. User profiles preferably 
Include at least an identification of printer configuration 
and type of printer 12 connected to the user's set top 
box. Other infonrnation may also be included in the user 
preference. One such piece of infonnatlon is a blocking 
filter, which specifies filtering applied to the print jobs, 
thereby to pemrilta userto exclude unwanted print jobs. 
For example, so as to avoid a proliferation of unwanted 
print jobs at his home printer, a user may specify pref- 
erences instructing cable head end 6 to block print jobs 
from specify sources, or to allow print jobs only from 
specific sources. Any such preferences are applied in 
step S503 in whteh CHE 6 determines whether or not to 
reject the print job. If the job is rejected, flow branches 
to step S504 so as to reject the job and, possibly, to in- 
fomri client module 14 that the job has been rejected. 
[0046] If the print job is accepted for printout, flow ad- 
vances to step S506 In which the print job is scheduled 
and deposited in the subscriber's queue, and the step 
S507 in which the cable head end determines whether 
a print driver exists for the printer to which the print job 
is destined. A print driver might not exist for a variety of 
reasons. One such reason is that the cable head end 
does not have available a software module correspond- 



ing to the printer defined in the user profile. In such a 
circumstance, cable head end 6 simply accesses an in- 
ternet provider of such a software driver, such as an In- 
ternet site corresponding to the printer manufacturer. 

s One more common situation in which a driver might not 
exist, however, is a situation in which the user profile 
does not contain any Identification of printer configura- 
tion or type. Such a situation is addressed In steps S509 
and S51 0, to which CHE 6 branches In a situation where 

10 a driver does not exist for failure of the user profile to 
specify a printer. 

[0047] Thus, in step S509, CHE 6 communicates di- 
rectly (via CPSI spooler 20, CPSI client 38, and IPP cli- 
ent/server 24 and 25) to the destination STB 10, with a 

15 request for STB 1 0 to provide an identification of con- 
figuration and type for printer 12 connected to STB 10. 
STB 10 responds with the needed information, which is 
obtained by CHE 6. In step S51 0, CHE 6 loads the driver 
corresponding to the identification infonnation provided 

20 from STB 1 0, and In addition updates the user profile In 
preferences directory 21 , so that future print jobs can be 
performed more readily, without the need for communi- 
cation with STB 1 0 for the purpose of detemnining printer 
identification. 

25 [0048] In any event, once a driver exists, flow advanc- 
es to steps S511 and S512, in which CPSI spooler 20 
In CHE 6 detenmines whether a logical printer corre- 
sponding to the print driver already exists, or if one 
needs to be created. A logical printer will already exist 

30 if a prior print Job has already been processed. Using 
the logical printer, CPSI spooler feeds the print job in 
the printer-independent PDL fonnat to the logical printer, 
such that the logical printer rasterizes the print job into 
a printer-specific rasterized bit map image (step S514). 

35 It should be understood that the rasterized bit map im- 
age print Job is not simply a fully bit map raster of the 
print job. Rather, the rasterized bit map print job is a bit- 
by-bit representation of the print job tailored specifically 
for the printer corresponding to the logical printer in CP- 

40 SI spooler 20. As one example of printer-specific raster- 
ization, many printers require print commands embed- 
ded in the print job, so as to enable control over the print- 
er. Examples of such print commands include start-of- 
page, advance-down, eject-page, load-new-page, and 

"ts the like. Such printer-specific commands are embedded 
in the rasterized print Job. As a further example, some 
printers, such a bubble jet printers, print in bands, and 
embedded commands are needed so as to define such 
bands. As yet a further example, some bubble jet print- 

50 ers that print in color require print data to be supplied 
out of sequence for each different color, so as to accom- 
modate physical differences In location between printing 
jets for one color relative to printing jets for another color. 
Whatever the source of printer specificity, the rasterized 

S5 bit map print job created by the logical printer in step 
S514 is printer-specific, tailored directly based on the 
identity of printer configuration and type of printer 12. 
[0049] Step SSI 5 transmits the rasterized bit map 
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print job to STB 10. As described above, the transmis- 
sion to STB 1 0 is from CPS! spooler 20, via CPS! client 
38, iPP client/server 24 and 25, to CPS! server 39 and 
spooler 26 in STB 10. 

[0050] At the set top box, step S51 6 receives the ras- 
terized bit map print job in CPSI server 39 and forwards 
it to CPSI spooler 26. If a logical printer does not already 
exist in CPSI spooier26, then a logical printer is created 
based on the identity of printer type and configuration 
for attached printer 12 (steps S517 and S519). In step 
S520. CPS! spooler, using the logical printer, executes 
the rasterized bit map print job so as to send the print 
job to printer 1 2 where it is rendered into a visible printed 
Image. 

[0051] As described previously, the purpose of the 
CPSI architecture is to offer facilities that will enable ap- 
plications running anywhere on the internet to print on 
printers attached to set top boxes. Such printing is re- 
ferred to as "push printing" in the sense that the remote 
applications push print data through the cable head end 
to the set top box for printout at an attached printer. 
[0052] Of course, it Is possible to provide the set top 
box with its own printing capability, so as to enable a 
user to print data as desired. Such printing is referred to 
as "pull printing", In the sense that the user of the set 
top box pulls data for printout from sources remote from 
him. For example, a user may, as part of browsing the 
intemet, come across a web page of interest, and may 
request printout of such a web page. Such printout is 
"pull printing" and is different from "push printing" de- 
scribed hereafter. 

[0053] General printing goals of the architecture de- 
scribed above and hereinafter include the ability to sup- 
port attachment and software and driving of any sup- 
ported printer, as well as the elimination of any need for 
a user to intervene in installation of a printer beyond 
physical connection to the set top box. Because of a uni- 
form API, software maintenance costs are reduced. In 
addition, by virtue of the CPSI software architecture, 
printing does not interfere with other programs running 
on the set top box, such as web browsing applications 
or television viewing. In addition, the CPSI architecture 
is portable across a variety of platfomis, and supports 
a variety of different operating systems, particularly 
those operating systenns that maintain execution in the 
set top box itself. 

[0054] Push printing in particular represents a model 
in which print action is initiated by an entity other than 
the set top box user. It Is assumed that this entity, which 
actually may either be local to the cable head end or be 
an intemet citizen, owns the document for which the 
print job is desired, or is able to reference it. Two differ- 
ent printing modes are contemplated: 

1 . Unicasting, which refers to a point-to-point con- 
nection in which a remote internet site sends print 
data separately to each destination client; and 

2. Multicasting, which refers to a mode in which a 



single copy of the print data is sent to multiple des- 
tination points. Multicasting can also include broad- 
casting, In which a single copy of print data is sent 
to all destination points rather than to a selected 
5 subcast thereof. 

[0055] Examples of print jobs subject to push printing 
include merchant-initiated print jobs from remote inter- 
net sites. Such merchant-initiated print jobs may include 

10 constant content print jobs, such as a flyer advertising 
particular items for sale. The flyer can be printed in a 
unicast or multicast mode, and is delivered in the appro- 
priate unicast or multicast mode from the cable head 
end to the appropriate set top boxes. Merchant initiated 

IS print jobs can also include variable content print jobs 
such as personalized statements like retailing, a banl^ 
statement or a utility bill. Based on a client application 
running at the merchant's server, the print job is created, 
and submitted to the cable head end. Again, the cable 

20 head end delivers the print job in either unicast or mul- 
ticast mode, as requested by the print job to the set top 
box or boxes In question. 

[0056] Generalized goals of merchant Initiated print- 
out from remote internet sites include the following. 
25 First, the merchant is able to submit the print job at its 
own internet site, by means of a client application run- 
ning on the merchant's CPU. The merchant is able to 
specify parameters for the print job, including destina- 
tion address and whether or not the transmission is via 
30 secured or unsecured transmission. The destination ad- 
dress may specify unicast or multicast printing, meaning 
that the destination address might identify only a single 
recipient, or might represent multiple recipients or a 
group of recipients. The print job is generated in non- 
3S proprietary device Independent format, by use of widely 
available client applications, or even customized print 
applications, that print through standardized and device 
independent format. This is achieved through separa- 
tion of the print submission client and the content crea- 
te tion tool: the content creation tool is left to the merchant, 
whereas the print submission client is embodied in the 
CPSI client described above. At the cable head end, res- 
ident software maintains a directory of user profiles in 
preferences directory 21 , the profiles Including subscrib- 
ers er name, subscriber account number,. address, printer 
model, set top box capabilities, any blocking filters, and 
policy data. The CPSI spooler at the cable head end dis- 
cards print jobs that meet criteria specified by blocking 
filter data, or accepts only print jobs that meet other 
50 specified criteria. A system administrator at the cable 
head end is able to display a print queue, indicating glo- 
bal print jobs for all cable subscribers, or print jobs on a 
per user basis. Using such a print queue, the system 
administrator is able to examine the status of jobs in the 
55 queue, and the status of corresponding printers at- 
tached to set top boxes, and is further able to delete jobs 
in the queue and override any of user selectable print 
options. The cable head end spooler does not com- 
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mence a print Job u ntii it has ascertained that the set top 
box is ready to accept print data, and that the attached 
printer is ready and on line. Preferably, the CPS! spooler 
in the set top box is able to comnrtence a print operation 
before the entire print job has been downloaded from s 
the cable head end, and is further able to confinn suc- 
cessful completion of print jobs. 
[0057] Figures 6A, 6B and 6C Illustrate general ar- 
rangennents for unicast (point-to-point) printing and mul- 
ticast (one-to-many) printing. As shown in Figure 6A, io 
unicast printing involves printout of a print job from a 
remote web server to a specifically Identified printer at- 
tached to a set top box. The print job Is routed via the 
Internet to the cable head end, and thence over the dig- 
ital cable network to the set top box for printout at the is 
destination printer. Figure 6B illustrates an alternative 
form of unicast printing, in which a remote web server 
gathers data from multiple different web sites, aggre- 
gates the data into a single print job, and then push- 
prints the resulting print job to a destination printer. Of 20 
course, although the aggregating server is illustrated as 
a remote web server, it is possible for an aggregation 
application to execute within the cable head end, com- 
municate over the internet to multiple different web sites 
for collection of aggregate data, to aggregate the data 25 
at the cable head end, and then to push-print the aggre- 
gated print job to a destination set top box. 
[0058] Figure 6C shows multicast printing in which a 
remote web server generates a print job having multiple 
destination printers. The print job is routed to the cable so 
head end via the internet, which thereupon routes the 
print job, in a multicast or broadcast configuration, over 
the digital cable network to multiple different set top box- 
es for printout by respective printers attached thereto. 
[0059] Figures 7A and 7B are flow charts showing re- 33 
spective processing by the cable head end and by the 
set top box in response to a print job. Referring first to 
Figure 7A, step S701 illustrates receipt by the cable 
head end of a print job from a remote Internet source, 
or from an application such as 22 at the cable head end. 40 
In step S702, the cable head end retrieves the user pro- 
file from directory 21 (Figure 2). Based on the user pro- 
file, cable head end determines (in step S703) whether 
or not to accept or to reject the job. If the job Is rejected, 
flow advances to step S705 and the job is not processed ^5 
further. It is possible for step S705 to send infomiation 
back to the upstream remote Internet site, Indicating that 
the Job has been rejected. 

[0060] On the other hand, if the Job has not been re- 
jected, flow advances to step S706, in which, based on so 
destination information included with the print job, the 
cable head end detennines the destination address or 
addresses for the print job. Steps S707and S709 create 
logical printers If they are needed. That is, if a corre- 
sponding logical printer or printers do not already exist ss 
in spooler 20, the needed logical printer or printers are 
created in CPSl spooler 20 (Figure 2), with a separate 
logical printer being created for each different printer 



needed to accomplish the unicast or multicast printing. 
That is. In a unicast mode, since only a single printer Is 
involved, then only a single logical printer corresponding 
to the printer in question is created. On the other hand, 
in a multicast or broadcast mode, multiple users and 
multiple printers are the destination for the print job. It 
Is possible, however, for several of the multiple users to 
employ the exact same printer and printer configuration. 
As a consequence, although it is likely that multiple log- 
ical printers are created in the CPSl spooler at the cable 
head end, it is equally likely that a single logical printer 
will be able to support several users because each of 
the several users will have exactly the same printer type 
and configuration. 

[0061] The print job is thereafter scheduled and de- 
posited into the user's queue (step 371 0), for rendering 
by the logical printers (or spooled for subsequent ren- 
dering just prior to delivery to the STB). It Is possible to 
render the print jobs into a bit map rasterized fomnat, as 
discussed above in connection with Figure 5, but this is 
not ordinarily necessary. Rather, all that is necessary is 
for the logical printers to process the print Job for sub- 
sequent use by the set top boxes. 
[0062] In step 8711, the print Job from each logical 
printer is unicast or broadcast to the destination address 
or addresses. Thereafter, in step S712, the cable head 
end builds a notification serverso as to await notification 
of printout from each of the set top boxes to which print 
data has been transmitted. 

[0063] Figure 7B illustrates process steps performed 
by the set top box in response to receipt of a print job 
transmitted from the cable head end over the digital ca- 
ble network. Thus, in response to receipt of a print job 
(step 8720). the set top box executes the print job (step 
8721) so as to print the print job on Its attached printer. 
It is possible for the set top box to utilize the CPSl spool- 
er an'angement discussed above In connection with Fig- 
ure 5, but this is not mandatory. Rather, according to this 
aspect of the Invention, it is only necessary for the set 
top box to receive the print job and to cause Its attached 
printer to print it. 

[0064] In step 8722, the set top box builds a notifica- 
tion client for communication with the corresponding 
confinnation server built at the cable head end in con- 
nection with step 8712. The notification client In the set 
top box then communicates with the notification server 
at the cable head end (step 8723) so as to notify the 
cable head end of ongoing print status. In parttoular, the 
notification client at the set top box notifies the cable 
head end as each sheet of the print job Is commenced, 
as each sheet Is concluded, and as the print job is con- 
cluded. In addition, the notification client pemnits inter- 
action from the user at the set top box, whereby the user 
at the set top box can modify his print queue by cancel- 
ling jobs or advancing jobs out of sequence from the 
queue. 

[0065] At the cable head end, and based on infonma- 
tion received from the notification client at the set top 
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box, the cable head end can distribute print status infor- 
mation as appropriate. For example, it is possible for the 
cable head end to transmit print status bact< to the orig- 
inating merchant at the remote internet site, so as to per- 
mit the merchant to confirm that the print job has been 
successfully completed. Alternatively, or in addition, it is 
possible for the cable head end to utilize the print status 
infomiatlon so as to monitor, maintain and manage print 
queues for each and every one of the set top boxes con- 
nected to the digital cable network. 
[0066] Figure 8 illustrates the relationship of the noti- 
fication client created in the set top box and the notifi- 
cation server created in the cable head end. In Figure 
8, the same reference numerals as those used in Figure 
2 are utilized whenever the functions are the same. 
What is shown further in Figure 8 is notification client 40 
created by set top box 1 0, for monitor of the status of 
the print job being spooled to printer 1 2 by CPSI spooler 
26. Notification client 40 transmits printer status infor- 
mation back to notification server 41 in CHE 6 for use 
by CPSI spooler 20 to monitor and manage print 
queues, and to provide notification infonnation of suc- 
cessful printout back to client modules 14. Notification 
client 40 and notification server 41 communicate over 
the digital cable network 42, using the same physical 
wire as that used by IPP client and sen/er 24 and 25. 
[0067] By virtue of the foregoing anrangement, push 
printing from remote internet sites is facilitated at print- 
ers connected to set top boxes that are fed data from a 
cable head end and via a digital cable network. The push 
printing can be unicast or multicast. In addition, notifica- 
tion of print status is provided from the set top box back 
to the cable head end, thereby pemnitting confimnation 
of printout to the remote internet merchant, or mainte- 
nance and management of print queues from the cable 
head end. 

[0088] The configurations described above for the 
present invention are provided to allow printing from cli- 
ent module 14 to STB 10 via CHE 6, wherein the print 
data is fomiatted for printing on printer 12 either at CHE 
6 by CPSI spooler 20 or at the client application 15 of 
client module 14. In those configurations, the print data 
is generally provided to STB 1 0 in a rasterized format 
required for printing directly to printer 12 without the 
need for utilizing printer driver 33 in STB 10. The utili- 
zation of printer driver 33 in STB 10 is necessary, how- 
ever, when a user of STB 1 0 wishes to print locally, such 
as when printing a web page that the user is viewing on 
the television to which STB 1 0 is attached. Printer driver 
33 in STB 10 is also necessary in instances when print 
data is provided from CHE 6 to STB 10 in a device-In- 
dependent fonnat. In such situations, and in others not 
discussed herein, the use of printer driver 33 in STB 10 
is required. 

[0069] Depending on the capabilities of STB 1 0, print- 
er driver 33 could be loaded in a variety of ways. For 
example, if the set top box has sufficient memory capac- 
ity, a number of printer drivers could be pre-loaded into 



the memory of STB 10 for several different printers. In 
the alternative, STB 10 may allow a floppy disk drive or 
CDROM, or the like, to be interfaced to STB 10 such 
that printer driver 33 could be accessed from a floppy 
5 disk or CDROM. As discussed above, the limited hard- 
ware resources of STB 10 limit the functional capabili- 
ties of printer driver 33. Accordingly, printer driver 33 has 
a limited ability, if any, to support a graphic user Interface 
to allow a user of STB 10 to Interact with printer driver 
10 33. As previously mentioned, printer driver 33 generally 
does not support a graphic user interface in order to al- 
low a user of STB 10 to instruct printer 12 to perfomn 
maintenance functions for maintaining printer 12 in a 
good printing condition. Printer driver 33 may be provid- 
es ed to STB 10 by an external medium, such as a floppy 
disk or a CD-ROM, or through the browser application 
from applications 36. In the alternative, printer driver 33 
may be provided to STB 10 from CHE 6 via a plug-and- 
play mechanism, as described in more detail below. 
20 [0070] In the set top box environment of the present 
invention, it is appreciated that a user may prefer to uti- 
lize the digital cable networi< in order to obtain and load 
a printer driver. Therefore, the present invention pro- 
vides a manner in which to provide a remote plug-and- 
25 play service whereby CHE 6 locates and provides an 
appropriate printer driver to STB 1 0 upon request by 
STB 1 0, thereby supporting the attachment of a local 
printer to STB 10. 

[0071] This feature of the present invention is de- 
30 scribed in Figure 9, which depicts a sequence of steps 
for accomplishing a preferred embodiment of the remote 
plug-and-play feature for supporting a local printer at- 
tached to STB 10. In step S901, the subscriber plugs 
printer 12 into STB 1 0 via the interface provided by STB 
35 1 0 for printers. This interface may comprise a universal 
serial bus (USB), an RS-232 interface, or other printer 
connection. Next, in step S902, STB 10 determines that 
a new printer has been plugged in and that STB does 
not have a printer driver con'esponding to the new print- 
40 er. This detection is achieved via hardware interface 31 
and operating system 32 of STB 10. Client application 
27 of STB 10 obtains an indication from operating sys- 
tem 32 that a printer driver is needed for printer 1 2. STB 
client application 27 then sends a request to CHE 6 to 
45 obtain a printer driver that corresponds to printer 12. The 
request is sent from STB 1 0 to CHE 6 via the digital ca- 
ble network, but not necessarily through the IPP proto- 
col, because print data is not involved in this transaction. 
Therefore, it can be appreciated that any of the under- 
go lying transport protocols such as TCP/IP, may be utilized 
to send the request from STB client application 27 in 
STB 10 to CHE application 22 In CHE 6 (step S903). 
[0072] It should be noted that the request for printer 
driver from STB client application 27 preferably Includes 
55 the Infonnation necessary to identify printer 12, such as 
the manufacturer and model of printer 12. Next, In step 
S904, CHE application 22 receives the request for print- 
er driver from STB 1 0. CHE application 22 then access- 
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es preferences directory 21 to obtain hardware and op- 
erating system Infonnatjon wliich describes STB 10 
(step S905). This infonnation is necessary to detemnine 
which type of printer driver shouid be obtained and sent 
to STB 10. For instance, the set top box may comprise 
one of several currently available set top boxes, such 
as the Explorer 2000 by Scientific Atlanta, the DCT 
5000+ by General Instrument, and the Streammaster by 
Motorola. In addition, the appropriate printer driver must 
correspond to the operating system implemented in the 
set top box. For instance, the Explorer 2000 utilizes the 
Power TV operating system, the DCT 5000+ utilizes the 
WinCE operating system, and Streammaster utilizes ei- 
ther the MicroWare or the Open TV operating system. 
[0073] In step S906, CI-IE application 22 obtains a 
printer driver that is appropriate for the manufacturer 
and model of printer 12 and for the hardware type and 
operating system of STB 10. CHE application 22 may 
obtain this printer driver from one of many sources. For 
example, the needed printer driver may already be 
stored in a memory of CHE 6 and accessible via prefer- 
ences directory 21 for another subscriber on the digital 
cable network. In the altemative, CHE 6 may have sev- 
eral printer drivers available in a memory device such 
as a hard drive, CDROM, or the lil^e. In another alterna- 
tive, CHE application 22 may utilize internet proxy 5 to 
access worid wide web 4 so as to obtain the necessary 
printer driver for STB 1 0, such as from the printer man- 
ufacturer's web site. Once the appropriate printer driver 
is found by CHE application 22, CHE application 22 then 
sends the printer driver to STB 1 0 via the digital cable 
network (step S907). As mentioned previously, any of 
the available transport protocols for communication be- 
tween CHE 6 and STB 10 may be utilized to download 
the printer driver from CHE 6 to STB 10. Once STB 10 
receives the printer driver, STB 1 0 loads the printer driv- 
er in local memory for subsequent use and registers the 
printer driver with operating system 32 of STB 1 0 for fu- 
ture reference (step S908). 

[0074] In step S909, CHE 6 obtains another printer 
driver for use by CHE 6 to send print data to STB 10. 
CHE 6 detemriines which printer driver to obtain for its 
own use based upon the information describing printer 
1 2 provided by STB 1 0 and based upon the type of hard- 
ware and operating system which comprise CHE 6. As 
described above. CHE 6 may obtain the printer driver 
from any one of several resources, such as world wide 
web 4. CHE application 22 updates preferences direc- 
tory 21 so as to record the new printer driver that corre- 
sponds to printer 12 for use by CHE 6 (step S91 0). Flow 
then passes to return in step S911 . In this manner, CHE 
6 maintains a printer driver which corresponds to printer 
12 so that CHE 6 may render print data appropriately 
the next time print data is provided from CHE 6 to STB 
10 for printing on printer 12. In addition, this feature of 
the present invention also provides an easy and trans- 
parent plug-and-play mechanism for the user of STB 1 0 
to connect and utilize printer 12 to STB 10. 
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[0075] Figure 1 0 is a block diagram for explaining the 
printer maintenance scheme of the present invention. 
As seen in Figure 10, cable head end (CHE) 6 and set- 
top box (STB) 10 are provided as previously depicted in 

s Figure 2. Printer 12 is attached to STB 10. Server 50 
resides in CHE 6 and is utilized to access printer con- 
figuration files, construct HTTP-based web pages, and 
send appropriate printer commands according to the 
present invention. In this regard, printer configuration 

10 files 55, printer maintenance function resource files 56, 
and printer maintenance function command files 57 are 
also provided in CHE 6. Printer configuration files 55 are 
a plurality of conventional printer configuration files 
wherein each file corresponds to a particular type of 

IS printer. Such printer configuration files are different from 
conventional configuration files in that they have an ex- 
tension appended to them to contain printer mainte- 
nance infomriation to support the printer maintenance 
scheme of the present invention. This extension and 

20 corresponding data are discussed in more detail with re- 
spect to Figure 11 below. Printer maintenance function 
resource files 56 contain image data for placing an im- 
age into an HTTP-based page, such as an icon, text or 
a small picture. Printer maintenance function command 

25 files 57 contain a plurality of command files each of 
which corresponds to a different type of printer. Each 
printer maintenance function command file contains a 
set of command instructions to be executed by the cor- 
responding to accomplish a particular printer mainte- 

30 nance function. 

[0076] Preferences directory 21 was discussed previ- 
ously in Figure 2, and is used to cross-correlate a par- 
ticular set-top box in the digital cable network environ- 
ment with the corresponding printer attached to that par- 

35 ticular set-top box. For example, preferences directory 
21 indicates that STB 1 0 has attached printer 1 2. Ac- 
cordingly, server 50 utilizes preference directory 21 to 
identify the type of printer which is attached to a partic- 
ular set-top box. CGI module 51 is utilized by server 50 

40 to construct an HTTP-based web page for supporting 
the printer maintenance scheme of the present Inven- 
tion. HTTP server 53 is a conventional server utilized to 
accommodate the HTTP protocol. In a similar fashion, 
TCP/IP client 54 is a conventional client used to support 

45 communication via the TC P/l P protocol . It can be appre- 
ciated that protocols other than TCP/IP may also be 
used for communication between CHE 6 and STB 10, 
such as UDP and the like. 

[0077] Con^espondlngiy, STB 10 has HTTP client 63 
50 and TCP/IP sender 64 to support the HTTP and TCP/IP 
protocols, respectively. In addition, STB 10 has browser 
65 and printer driver 33 which reside in applications 36 
of STB 10. As can be seen in Figure 10. browser 65 is 
provided to allow a user of STB 1 0 to access web pages 
55 provided to STB 10 via CHE 6. Printer driver 33 Is a 
stripped-down, limited printer driver for supporting print- 
er 1 2 for printing print jobs Initiated by a user of STB 1 0. 
As discussed previously, printer driver 33 is unable to 
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provide a graphic user interface for supporting user-in- 
itiated printer maintenance functions. For tliis reason, 
the networlc-centric printer maintenance scheme of the 
present invention is provided to allow a user of STB 10, 
or another networl< user such as a networl< administra- 
tor, to initiate printer maintenance functions of printer 1 2. 
[0078] The arrangement depicted in Figure 10 there- 
fore allows a user of STB 10 to access a general top- 
level web page and select printer maintenance in order 
to perform printer maintenance on printer 12. A printer 
maintenance request is sent in response to the user's 
selection to CHE 6 via HTTP client 63 and HTTP server 
53. Server 50 then receives the printer maintenance 
function request from STB 10 and selects one of printer 
configuration files 55 which corresponds to printer 12. 
Sender 50 utilizes preference directory 21 and infonma- 
tion contained in the printer maintenance request to se- 
lect the appropriate printer configuration file which cor- 
responds to printer 1 2. Once the appropriate printer con- 
figuration file Is selected, server 50 utilizes CGI module 
51 to build a web page incorporating printer mainte- 
nance command information, and other related informa- 
tion, from the appropriate printer configuration file. The 
constructed web page is then sent from server 50 to STB 
10 via HTTP server 53 and HTTP client 63. 
[0079] Then, the user of STP 10 selects one of the 
printer maintenance functions displayed on the printer 
maintenance web page sent from server 50. Server 50 
then runs a CGI script based on the appropriate one of 
printer maintenance function command files 67. Accord- 
ingly, an appropriate printer maintenance command is 
sent from server 50 to STB 1 0 via TCP/IP client 54 and 
TCP/IP server 64 in correlation to the selected printer 
maintenance function by the user of STB 10. STB 10 
then sends the received printer maintenance function 
command directly to printer 12, upon which printer 12 
executes the printer maintenance function correspond- 
ing to the printer maintenance command. 
[0080] In addition, in the case in which the networl< 
device of the embodiment is a mobile device used in a 
non-PC environment, such as cellular phones, and the 
printer applies to a system that conducts print jobs from 
the internet, it Is possible to instruct printer maintenance 
from such mobile devices, realizing Increased ease-of- 
use for users. 

[0081] Figure 11 provides a detailed view of one of 
printer configuration files 55. In particular, printer con- 
figuration file 70 is depicted in Figure 11 for explaining 
the contents of each of printer configuration files 55. As 
can be seen in Figure 1 1 , printer configuration file 70 
includes standard printer configuration file data 71 to re- 
flect that printer configuration file 70 is based on a stand- 
ard printer configuration file, such as a ".ppd" file, with 
the exception that it includes an extension to contain 
printer maintenance information to support the printer 
maintenance scheme of the present invention. Other 
standard printer configuration files can also be used with 
the present invention, provided that they Include a sim- 



ilar extension containing printer maintenance informa- 
tion. Accordingly, configuration file extension 72 is also 
provided In printer configuration file 70 to contain the 
printer maintenance Infonnatlon. As can be seen in Fig- 

5 ure 11 , configuration file extension 72 contains a plural- 
ity of printer maintenance function data sets, each of 
which corresponds to a separate printer maintenance 
function supported by the printer corresponding to print- 
er configuration file 70. Accordingly, printer mainte- 

10 nance function data sets 73, 74, 75 and 76 are provided 
in configuration file extension 72 to correspond to each 
of the printer maintenance functions. In each one of 
printer maintenance function data sets 73 to 76, a plu- 
rality of data entries are provided which are related to 

IS the printer maintenance function corresponding to the 
particular maintenance function data set. In particular, 
printer maintenance function name 80, printer mainte- 
nance function description 81, printer maintenance 
function resource 82, printer maintenance function re- 

20 source 82, printer maintenance function command pa- 
rameter 83, and printer maintenance function command 
parameter indicator 84 are provided in each of the print- 
er maintenance function data sets 73 to 76. 
[0082] Printer maintenance function name 80 pro- 

25 vides a name con^esponding to the printer maintenance 
function of the particular printer maintenance function 
data set. For example, printer maintenance function 
name 80 might represent the printer maintenance func- 
tion "clean heads". Accordingly, printer maintenance 

30 function description 81 contains a text description of the 
printer maintenance function represented by the partic- 
ular printer maintenance function data set. Printer main- 
tenance function resource 82 is a file name to represent 
one of printer maintenance function resource files 56. 

3S Each of printer maintenance function resource flies 56 
contains Image data for representing an Icon, text or an 
Image to be placed into an HTTP-based web page cor- 
responding to printer configuration file 70 according to 
the present invention. Printer maintenance function 

40 command parameter 83 can either represent a com- 
mand which is used by a corresponding printer, such as 
printer 12, to carry out the printer maintenance function 
represented by the particular printer maintenance func- 
tion data set, or can represent one of printer maime- 
rs nance function command files 57. As previously men- 
tioned, each of printer maintenance function command 
files 57 contains a series of commands necessary to 
perform a particular printer maintenance function. Print- 
er maintenance function parameter indicator 84 Is used 

so to infomn server 50 whether printer maintenance func- 
tion command parameter 83 represents a command or 
represents one of printer maintenance function com- 
mand files 57. in this manner, printer maintenance func- 
tion parameter indicator 84 can be set to one of two val- 

55 ues in order to reflect this indication. Therefore, config- 
uration file extension 72 provides data corresponding to 
each of the printer maintenance functions supported by 
the printer to which printer configuration file 70 corre- 
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sponds. 

[0083] Figures 12 and 13 are examples of HTTP- 
based web pages which are generated by server 50, by 
using CP! module 51 , according to the present inven- 
tion. Figure 12 represents generic top-level broadband 
printing services web page 87 which a user of STB 10 
can select via browser 65. In this regard, web page 87 
Is provided from server 50 via HTTP server 53 and HT- 
TP client 63 to STB 10. If the user of STB 10 wants to 
perfomi printer maintenance, the user simply selects 
printer maintenance icon 86 on web page 87. Figure 13 
is an example of HTTP-based web page 88 which is 
generated by server 50 based on an appropriate one of 
printer configuration files 55 in response to the selection 
of printer maintenance icon 86. Server 50 then sends 
printer maintenance web page 88 to STB 10. As seen 
in Figure 13, CGI module 51 has extracted appropriate 
printer maintenance infomiation from configuration file 
extension 72 of printer configuration file 70 and repre- 
sented the infonnation in printer maintenance web page 
68. For example, web page 88 contains printer mainte- 
nance function links 91 to 95 corresponding to printer 
maintenance infonmation contained in each of the print- 
er maintenance function data sets of configuration file 
extension 72. Accordingly, clean print head link 91 , deep 
clean link 92, print test page link 93, print nozzle check 
94, and clean rollers link 95 are provided on web page 
88 along with corresponding descriptions. This informa- 
tion was taken directly from printer maintenance func- 
tion name 80, printer maintenance function description 
81, and printer maintenance function resource 82 of 
each of the printer maintenance function data sets in 
configuration file extension 72 of one of printer configu- 
ration file sets 55. 

[0084] It can be appreciated that the present invention 
supports the situation in which the server (CHE) obtains 
the printer's present status from the STB to answer user 
demands such as "confimri the present printer status". 
From the printer status, an instruction display for re- 
quired processes such as "head cleaning required" or 
"change medium to glossy paper according to printer 
job to be conducted" is generated in HTML. This is then 
sent to the STB and displayed on TV (browser). By doing 
so, the user only needs to judge the presently required 
processes for the printer, thereby providing a user- 
friendly user interface for non-PC users. 
[0085] Figure 14 is a flowchart for explaining the op- 
eration of the printer maintenance function scheme ac- 
cording to the present invention. First, the user of STB 
1 0 accesses top-level printer maintenance web page 87 
via browser 65 from server 50. The user requests printer 
maintenance by selecting printer maintenance Icon 86 
on web page 87 (step SI 401). In step SI 402. a printer 
maintenance request is sent in response to the user's 
selection to server from STB 10 via HTTP client 63 and 
HTTP server 53. Server 50 then selects an appropriate 
one of server configuration files 55 in response to the 
printer maintenance request (step S1403). Server 50 



makes the selection based upon infonmation contained 
In the printer maintenance request which identifies STB 
10, and also based upon infomiation In preferences di- 
rectory 21 which provides infonnation regarding the type 

s of printer, such as printer 12, whk:h is attached to STB 
1 0. Server 50 thereby selects a printer configuration file, 
such as printer configuration file 70, which con-esponds 
to printer 12. Next, in step SI 404, server 50 creates an 
HTTP-based web page by utilizing CGI module 51 in 

10 conjunction with information contained in configuration 
file extension 72 of printer configuration file 70. In par- 
ticular, printer maintenance function links are provided 
In web page 88 which correspond to printer mainte- 
nance file data sets 73 to 76. Server 50 then sends the 

15 generated HTTP-based web page containing the printer 
maintenance function links 91 to 95 to STB 1 0 via HTTP 
server 53 and HTTP client 63. 

[0086] The user of STB 1 0 then views the generated 
web page 88 via browser 65 and selects one of the print- 

20 er maintenance functions displayed on the web page 
(step SI 406). In response to the selection by the user 
of STB 10, server 50 identifies the appropriate printer 
maintenance function data set. such as printer mainte- 
nance file data set 73, corresponding to the selected 

25 printer maintenance function. Sender 50 then Interro- 
gates printer maintenance function parameter indicator 
84 to determine whether printer maintenance function 
command parameter 83 Is a command or is a name of 
one of printer maintenance function command files 57. 

30 If printer maintenance function command parameter 83 
is indicated as being a command, the command is sent 
directly from server 50 to STB 10 via TCP/IP client 54 
and TCP/IP server 64 (step SI 407). If printer mainte- 
nance function command parameter 83 is indicated as 

35 being one of printer maintenance function command 
files 57, server 50 opens the corresponding one of print- 
er maintenance function command files 57 and exe- 
cutes the commands therein via a CGI script and sends 
the corresponding commands to STB 1 0 via TCP/IP cll- 

40 ent 54 and TCP/I P server 64 (step SI 407). 

[0067] In step S1408. STB 10 receives the printer 
maintenance function commands from server 50 and 
passes them on to printer 12 in order to perform the cor- 
responding printer maintenance function which wasse- 

45 lected by the user of STB 1 0. Flow then passes to return 
In step SI 409. 

[0088] In this manner, a printer maintenance scheme 
is provided according to the present invention in order 
to allow a user of STB 1 0 to access printer maintenance 
so functions for maintaining printer 12 in a good printing 
condition even though printer driver 33 in STB 10 does 
not provide a graphic user interface to support such 
printer maintenance functions. 

[0089] It is emphasized that several changes and 
55 modifications may be applied to the above-described 
embodiments, without departing from the teaching of 
the Invention. It Is intended that all matter contained In 
the present disclosure, or shown In the accompanying 
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drawings, shall be interpreted as iiiustrative rather than 
limiting. In particular, it is to be understood that any com- 
bination of the foregoing embodiments may be utilized, 
so that the specifics of any one embodiment may be 
combined with any of the other or several other embod- 
iments. 

[0090] The invention has been described with partic- 
ular illustrative embodiments. It is to be understood that 
the invention is not limited to the above-described em- 
bodiments and that various changes and modifications 
may be made by those of ordinary sl<lil in the art without 
departing from the spirit and scope of the invention. 



Claims 

1. A method for supporting printer maintenance In a 
network environment having a server, at least one 
network device and a printer, the server containing 
a plurality of printer configuration files, said method 
comprising the steps of: 

accessing one of the printer configuration files 
which corresponds to the printer, the configu- 
ration file including a plurality of printer mainte- 
nance function names and a plurality of printer 
maintenance commands corresponding to the 
printer maintenance function names; 
generating an HTML-based page correspond- 
ing to the printer, the HTML-based page con- 
taining each of the printer maintenance function 
names from the accessed printer configuration 
file; and 

sending the HTML-based page to the network 
device, 

wherein, upon selection in the networic device 
of one of the printer maintenance function names in 
the HTML-based page, the server sends to the 
printer the printer maintenance command which 
corresponds to the selected printer maintenance 
function name. 

2. A method according to Claim 1, further Including the 
step of receiving a printer maintenance request 
from the network device, the printer maintenance 
request containing a reference to the printer. 

3. A method according to Claim 2, wherein the access- 
ing step is perfomied in response to receipt of the 
printer maintenance request. 

4. A method according to Claim 1 , wherein each of the 
printer configuration files has a standardized data 
format. 

5. A method according to Claim 4, wherein the stand- 
ardized data format is an industry standard format. 
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6. A method according to Claim 4, wherein the stand- 
ardized data fonmat includes an industry standard 
fomnat and an extension to the industry standard 
format. 

5 

7. A method according to Claim 1 , wherein each of the 
printer configuration files Includes a plurality of 
printer maintenance function data sets, wherein 
each printer maintenance function data set Includes 

10 a printer maintenance function name, a printer 
maintenance function description, a printer mainte- 
nance function resource and a printer maintenance 
function command parameter. 

IS 8. A method according to Claim 7, wherein the printer 
maintenance function resource is a file containing 
image data for incorporation into the HTML-based 
page. 

20 9. A method according to Claim 8, wherein the image 
data in the file represents the printer maintenance 
function name corresponding to the printer mainte- 
nance function resource. 

25 10. A method according to Claim 7, wherein the printer 
maintenance function command parameter is a 
printer maintenance function command which is 
identified by the printer maintenance function name 
con-esponding to the printer maintenance function 

30 command parameter. 

11. A method according to Claim 7, wherein the printer 
maintenance function command parameter repre- 
sents a command file containing a printer mainte- 
35 nance function command which is identified by the 
printer maintenance function name corresponding 
to the printer maintenance function command pa- 
rameter. 

40 12. A method according to Claim 7, further Including a 
command parameter indicator which, when set to a 
first value, Indicates that the printer maintenance 
function command parameter is a printer mainte- 
nance function command and, when set to a second 

45 value, indicates that the printer maintenance func- 
tion command parameter represents a command 
file containing a printer maintenance function com- 
mand. 

50 13. A method according to Claim 1 , wherein the inter- 
face module is a standardized software module for 
building an HTML-based page. 

14. A method according to Claim 13, wherein the inler- 
55 face module is provided by the operating system of 

the server. 

15. A method according to Claim 1, wherein the inter- 
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face module is a common gateway interface mod- 
ule. 

16. A method according to Claim 1 , wherein the selec- 
tion by the network device of one of the printer main- 
tenance function names is perfomied by a user of 
the network device. 

17. A method according to Claim 1 , wherein the user of 
the network device selects one of the printer main- 
tenance function names by using a pointing device 
connected to the network device. 

1 8. A method according to Claim 1 , wherein the method 
is perfonned in the server. 

19. A method according to Claim 1, wherein the net- 
work environment is a digital cable network. 

20. A method according to Claim 19, wherein the net- 
work device is a set top box. 

21 . A method according to Claim 1 9, wherein the meth- 
od is perfonmed in the server which Is located in a 
cable head end of the digital cable network. 

22. A method according to Claim 1 , wherein the server 
executes a script to send the printer maintenance 
command to the printer. 

23. A method according to Claim 22, wherein the script 
is a common gateway interface script. 

24. A method for supporting printer maintenance in a 
network environment having a server, a plurality of 
network devices, and a printer connected to one of 
the plurality of network devices, the server contain- 
ing a plurality of printer configuration files, said 
method comprising the steps of: 

receiving a printer maintenance request from 
one of the network devices, the printer mainte- 
nance request containing a reference to the 
printer; 

accessing one of the printer configuration files 
which con'esponds to the printer, the printer 
configuration files having a standardized data 
format and including a plurality of printer main- 
tenance function data sets each of which in- 
cludes a printer maintenance function name, a 
printer maintenance function description, a 
printer maintenance function resource and a 
printer maintenance function command param- 
eter; 

generating, by use of an interiace module in the 
server, an HTML-based page corresponding to 
the printer, the HTML-based page containing 
for each printer maintenance function data set 
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the corresponding printer maintenance func- 
tion name, the printer maintenance function de- 
scription, and the printer maintenance function 
resource; and 

5 sending the HTML-based page to the networic 

device that sent the printer maintenance re- 
quest, 

wherein, upon selection by the networi< de- 
10 vice of one of the printer maintenance function 
names in the HTML-based page, the server sends 
to the printer a printer maintenance function com- 
mand which Is derived from the printer maintenance 
function command parameter corresponding to the 
15 selected printer maintenance function name. 

25. A network server for supporting printer mainte- 
nance in a network environment having at least one 
networi< device and a printer, the server containing 

20 a plurality of printer configuration files, comprising: 

a program memory for storing process steps 
executable to periorm a method according to 
any of Claims 1 to 24; and 
25 a processor for executing the process steps 

stored In said program memory. 

26. Computer-executable process steps stored on a 
computer readable medium, said computer-execut- 

30 able process steps to support printer maintenance 
in a network environment having a server, at least 
one network device and a printer, the server con- 
taining a plurality of printer configuration files, said 
computer-executable process steps comprising 

35 process steps executable to perfomi a method ac- 
cording to any of Claims 1 to 24. 

27. A computer-readable medium which stores compu- 
ter-executable process steps, the computer-exe- 

40 eatable process steps to support printer mainte- 
nance in a network environment having a server, at 
least one network device and a printer, the server 
containing a plurality of printer configuration files, 
said computer-executable process steps compris- 

45 ing process steps executable to perfonn a method 
according to any of Claims 1 to 24. 

26. A control method in a network device which sup- 
ports printer maintenance In a networi^ environment 
50 consisting of a server having a plurality of printer 
configuration files containing a plurality of printer 
maintenance function names and a plurality of print- 
er maintenance commands for said printer mainte- 
nance names, comprising the steps of: 

55 

receiving from said server, a printer mainte- 
nance page generated by accessing to the 
printer configuration file of a printer on which 
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32 



said server utilizes printer maintenance, said 
printer maintenance page containing a plurality 
of printer maintenance function names; and 
interpreting printer maintenance function 
names that are seiected through a display in- 
terface based on said received printer mainte- 
nance page, and sending to said server, via the 
network environment, the selected printer 
maintenance function name, so as to conduct 
printer maintenance complying with said printer 
maintenance function name. 

29. The controi method according to Claim 28, wherein 
said printer maintenance page Is described in 
HTML. 

30. The controi method according to Claim 28, further 
comprising a step for infomning said server of iden- 
tification infomnation of the printer connected to said 
networ}< device, said server accessing the suitable 
printer configuration file based on the Infonned 
printer identification Infomnation. 

31. The control method according to Claim 28, further 
comprising a maintenance step which receives a 
printer maintenance command from said server and 
sends the received printer maintenance command 
to the printer. 

32. A networl< device which supports printer mainte- 
nance in a networl< environment consisting of a 
server having a plurality of printer configuration flies 
containing a plurality of printer maintenance func- 
tion names and a plurality of printer maintenance 
commands for said printer maintenance names, the 
network device comprising: 

a program memory for storing process steps 
executable to perfomi a method according to 
any of Claims 28 to 31 ; and 
a processor for executing the process steps 
stored in said program memory. 

33. Computer-executable process steps stored on a 
computer readable medium, said computer-execut- 
able process steps to control a network device 
which supports printer maintenance In a network 
environment consisting of a server having a plurality 
of printer configuration files containing a plurality of 
printer maintenance function names and a plurality 
of printer maintenance commands for said printer 
maintenance names, said computer-executable 
process steps comprising process steps executa- 
ble to perform a method according to any of Claims 
28 to 31. 

34. A computer- readable medium which stores compu- 
ter-executable process steps, the computer-exe- 



cutable process steps to control a network devtoe 
which supports printer maintenance in a network 
environment consisting of a sen/er having a plurality 
of printer configuration files containing a plurality of 

5 printer maintenance function names and a plurality 
of printer maintenance commands for said printer 
maintenance names, said computer-executable 
process steps comprising process steps executa- 
ble to perfomn a method according to any of Claims 

10 28 to 31 . 

35. A computer program Including machine readable in- 
structions for canying out a method according to 
any one of claims 1 to 24 and 28 to 31 . 

15 



20 



25 



30 



35 



40 



45 



SO 



55 



17 




1B 



EP1 189 135 A2 



CO 

X 

o 

CO 

a 
O 



UJ 
CO 



ii 



00 
CM 



CM 



cvj 



CD 
CVJ 



a 



ooc 



X 



CO 



OCLCO— COUJCOUJOC 



CM 



a. 



— olo- coujooiua: 



o 



CM 



00 
CM 



CM 



CM 



to 

CM 



QC 

a. 







oc 

UJ 


UJ 










o 


o 










SP( 


<C LU 




PSl 












OCT 









CO 



OQ-co— coujooaio: 



— Q.CL coujQOUja: 



— OlQ. O-J — UJ2H 



OQ.C0- 




UJ 
X 

o 



LU 

Q 
< 
UJ 
X 

tu 
-J 
CD 
< 



Si 



CM 



CO 
CM 



UJ>- 

So 

UJ LU 

UJ = 

CCCJ 



o 

CM 











cr 

LU 


LU 

LU r— 




LU 




1 










o 


o 




a 




o 










Q_ 




• • • 






CO 










<C LU 








;psi 




















OCT 
— lO- 




occ 























o 




















UJ ^ 










ICO 


















— -J 


a. 




















< 











OQ-co— cniux>iuir 
I 



00 



CM 



— aa o-J- 


•UJ2I- 






(JO-OO— U-J 










<a.CL 




19 



EP1 189 135 A2 



/ 



10 



APPLICATIONS 



35 



32 



RESIDENT 
APPLICATIONS 



33 



PRINTER DRIVER 



(BROWSER. E-MAIL) 



OS 



HTML ENGINE 



H/W INTERFACE 



36 



34 



31 



FIG. 3 



20 



EP1 189 135 A2 




ID 
CNJ 



CD 



UJ 
CO 



7^ 



o 

CM 



UJ 
X 

o 



cr 

LU 
CO 



7^ 



Z CD 



UJ 

-J 

Q 
O 



UJ 

—1 

o 




21 



EP 1 189 135 A2 



CABLE HEAD END 
RECEIVES PRINT JOB 



S501 



J 



RETRIEVE USER PROFILE 
FROM DIRECTORY 



.S502 

V 



S504 



REJECT 



YES 



CABLE 
HEAD 
END 



8512 



851 9 



SET 
TOP 
BOX 



11 




SCHEDULE JOB AND DEPOSIT 

JOB IN USER QUEUE 




S506 



OBTAIN PRINTER 
TYPE FROM STB 



S509 
J 



YES 



851 1 



CREATE 


NO 


LOGICAL 


PRINTER 






LOAD DRIVER AND 
UPDATE 



8510 



RASTERI2E PRINT JOB ^ 

PER SCHEDULE 



T 



8514 



851 5 



TRANSMIT TO STB 



y 



STB RECEIVES 
RASTERI2ED PRINT JOB 



S516 



CREATE 


NO 


LOGICAL 


PRINTER 






S520 



PRINT JOB EXECUTED 



FIG. 5 



22 



EP1 189 135 A2 




FIG. 6A 




WEB 
SERVER 



FIG. 6B 



WEB 
SERVER 




INTERNET 



HEADEND 



FIG. 6C 




23 



EP1 189 135 A2 



S701 

CABLE HEAD END • ^ 
RECEIVES PRINT JOB 



.S702 



RETRIEVE USER PROFILE ^ 
FROM DIRECTORY 



8705 



S703 
/ 



REJECT 



YES 




S706 



DETERMINE DESTINATION 
ADDRESS(ES) 



CABLE 
HEAD 
END 



709 



CREATE 
LOGICAL 
PRINTER(S) 




YES 



SCHEDULE JOB AND DEPOSIT 
JOB IN USER QUEUE 



S710 



S711 



UNICAST/BROADCAST PRINT JOB TO 
DESTINATION ADDRESS(ES) 



AWAIT NOTIFICATION 
OF PRINTOUT 



S712 



FIG. 7A 



SET 
TOP 
BOX 



S720 



RECEIVE PRINT JOB 



Y 



S721 



EXECUTE 



S722 



BUILD NOTIFICATION CLIENT 



S723 



NOTIFY CABLE HEAD END OF PRINT STATUS 



y 



FIG. 7B 



24 



EP1 189 135 A2 



o 




O 

A. 



CM 



CM 



CM 



CO 
Q- 
O 



UJ T- 

ZD — 

a 



<< LU 

Oh- - 

occ 

— ICL 



X 



CO 

L 



OQ-CO— (OUJCOIUOC 



~CLQ_ waiooujo: 




QUEUE 
(1) 




QUEUE 
(n) 




• • • 










<Cuj 




<Clu 






CJI— 








OCC 




ooc 









CM 
CM 













o 










1— 










LU <r 








§:! 


Xo 














O —1 




— -J 


Q. 








O 


CL 





















OCLW— cotucouja: 



P 



— CLQ. C/)UJa:>LUDC 



— CLCL O-^ — 








OQlCO— O-I 








0-I-UJ2I- 


<Q.Q. 




00 

d 

LL 













OCLCO— O-I — LUZH 



















LU 
_l 


— ao. o-J— oiZJ- 




DDUl 






1- 






LU 
—I 






o 


O-l — UJZh- <CLCL 











25 



EP1 189 135 A2 



PLUG PRINTER INTO STB 



STB RECOGNIZES NEW 
PRINTER 



8901 



S902 



STB CLIENT APPLICATION 
SENDS REQUEST FOR 
PRINTER DRIVER 



S903 



CHE APPLICATION RECEIVES 
REQUEST 



CHE APPLICATION OBTAINS 
STB INFORMATION FROM 
PREFERENCES DIRECTORY 



S904 



S905 



CHE APPLICATION OBTAINS 
PRINTER DRIVER FOR STB 



CHE APPLICATION SENDS 
PRINTER DRIVER TO STB 



S906 



S907 



S908 



STB LOADS PRINTER DRIVER 



CHE APPLICATION OBTAINS 
PRINTER DRIVER FOR CHE 



CHE APPLICATION UPDATES 
PREFERENCES DIRECTORY 



/ \^S911 

( RETURN Y 



S909 



S910 



FIG. 9 



26 



EP1 189 135 A2 



GO 
X 

o 

CQ 
CL 
O 



LU 



in- 

CO 



J 

CD 











DC 






LU 




> 


0) 




oc 






Q 


BRO 




INT. 








□c 


' — : 






CL 









cc 

Q. LU 




u. 




27 



EP1 189 135 A2 




28 



EP1 189 135 A2 



87 



Broadband Printing Services yr 86 


Resume Printer 1 Delete All Print Jobs | 


1 Printer Maintenance | 


DESCRIPTION STATUS PAGES 






bpsJesLpnnt.ps Pending 1 
ie.ps Pending 1 


Delete | Resume ||[|53|| 




Delete ||[| Resume |||[^| 





FIG. 12 



1 a Broadband Priming Services • Explorer 






' mmml 


file &Jit View Qo Fsvorites Help 








<^ ® [3 ^ 

Back Forward Stop Relish Home 


Search Favomes History Chanrals 


Fullscreen Mai) 




Address ((«| ma/cgi-btrvbps_hg.cgi?styte»Box&mac=00000000001 l&templ-namc-maintenance.h 


tm H 1 Links | 



L 



88 



Broadband Printing Services 
PRINTER MAINTENANCE d 



91- 
92- 
93- 
94- 
95- 



Clean Print Head 



Deep Clean 



Print Test Page 



Print Nozzle Chetk 



Clean Rollers 



Return 



FIG. 13 



29 



EP 1 189 135 A2 



USER OF STB ACCESSES TOP LEVEL PRINTER 
MAINTENANCE WEB PAGE VIA BROWSER AND 
REQUESTS PRINTER MAINTENANCE 



i 

PRINTER MAINTENANCE REQUEST IS SENT FROM 
STB TO CHE 



SERVER IN CHE SELECTS APPROPRIATE PRINTER 
CONFIGURATION FILE BASED ON PRINTER 
MAINTENANCE REQUEST 



SERVER CREATES HTTP-BASED PAGE BY USING 
CGI MODULE AND INFORMATION FROM 
APPROPRIATE PRINTER CONFIGURATION FILE 



SERVER SENDS HTTP-BASED PAGE TO SET TOP 
BOX 



USER OF STB SELECTS PRINTER MAINTENANCE 
FUNCTION FROM HTTP-BASED PAGE 



SERVER SENDS CORRESPONDING PRINTER 
MAINTENANCE COMMAND TO STB BASED ON THE 
SELECTED PRINTER MAINTENANCE FUNCTION 







STB SENDS PRINTER MAINTENANCE COMMAND TO 
PRINTER WHICH PERFORMS CORRESPONDING 
PRINTER MAINTENANCE FUNCTION 


(ret 
FIG 


URN J->_S1409 

. 14 



